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Fig. Yield stress is similarly correlated with bone
density, and a material property conversion equation was
obtained (R* =0.6049, Y =116.64X"**).
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Fig. When comparing the Keyak, Keller all, Keller
vertebra, and Carter equations with the equation
determined in this study for Young's modulus, this is the
closest to the Keller vertebra equation.

Similarly, in terms of yield stress, this equation was the
most similar to that of Keller all, followed by the Keller
vertebra equation (Fig. 10).

S 1D iscussion

Compared with previous reports, the bone material
conversion equation obtained in this study is similar to
the Keller vertebra equation for Young's modulus, and
it is the most similar to the Keller all equation, followed
by the Keller vertebra equation, for yield stress.

Miura et al. reported that the strength of CT-FEM
based on the Keller conversion equation is closest to the
validity verification test using the fresh frozen cadaver

of the proximal femur compared with the Keyak and
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Fig. When comparing the Keyak, Keller all, Keller
vertebra, and Carter equations with the equation determined
in this study for yield stress, this is the closest to the Keller
all equation, followed by the Keller vertebra equation.

Carter equations[7]. The conversion equation obtained
in this study is similar to the Keller vertebra equation,
although the coefficients differ (Keller vertebra; 1890,
this study; 1530.6); thus, CT-FEM based on this
equation is considered to reflect actual bone strength.

Furthermore, Miura et al. also report that CT-FEM
using the Keller vertebra conversion equation calculates
a Young's modulus stronger than the actual mechanical
test[7]. Therefore, the coefficient of this equation is
smaller than that of the Keller vertebra equation, so it is
expected to be closer to the actual mechanical test.

Keyak tends to have a much higher Young's modulus
than other equations. Keyak conversion equation is
widely adopted, but it is reported that the stiffness in
CT-FEM is approximately 10 times stronger than the
actual mechanical test[7].

A limitation of this study is that the average age of the
fresh frozen rods used in this experiment was 84 years
old and that bones with a particularly high risk of fracture
were used. Another limitation is that the compression test
was performed as a mechanical test for only cancellous
bone and not for cortical bone. Furthermore, the material
property conversion equation obtained from this study
does not reflect all bone elements of bone strength such
as bone collagen quality[8].

In conclusion, the equation determined in the present
study can partly provide a considerable actual bone
strength in the CT-FEM calculation compared with the

previous studies.
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